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DEVICE FOR AUTOMATING BILLING 
REIMBURSEMENT 

RELATED APPLICATION(S) 

This application claims the bene?t of Us. Provisional 
Application No. 60/100,333 ?led on Sep. 15, 1998 and Us. 
Provisional Application No. 60/093,446 ?led Jul. 20, 1998, 
the entire teachings of Which are incorporated herein by 
reference. A related application titled “System for Automat 
ing Billing Reimbursement” is being ?led by MattheW D. 
Bamhart, Stephen S. Hau, Patrick McCormick, George 
Madrid, Craig A. Fields and Sanjay S. Vakil on even date 
hereWith and is incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

The typical physician billing system that is used in most 
hospitals includes a physician carrying 3"><5" cards, visiting 
a patient and afterWards assessing the extent of service 
performed and entering a diagnosis and procedure on the 
card, Which determines the amount to be charged. The 
physician then provides the cards to the billing department. 
Although it sounds simple, there are many inef?ciencies and 
haZards in this process that can result in unrealiZed revenue, 
lo st revenue, and ?nes from healthcare insurance reimburse 
ment agencies. 

The card approach has documentation problems such as 
overbilling and underbilling. After seeing the patient, the 
physician typically documents the visit on the patient’s 
medical chart. The physician then uses of?cial billing guide 
lines to determine that these guidelines are confusing and 
change often. For example, a physician may confuse the 
difference betWeen “Initial Inpatient Consultation” and 
“Con?r'matory Consultation,” or “Hospital Observation Ser 
vices” and “Hospital Observation or Inpatient Care Ser 
vices.” A mistake in this determination can lead to denied 
reimbursement and a possible ?ne (up to $10,000) per 
transaction. 
As another example, a physician may confuse levels 2 and 

3 of “Initial Hospital Care.” Both require documentation of 
a comprehensive patient history and a comprehensive exam. 
But level 3 requires “medical decision making of high 
complexity” While level 2 requires only “moderate com 
plexity.” A mistake in this choice can also lead to denied 
reimbursement and a possible ?ne. 
What ultimately justi?es the physician’s reported cat 

egory and level of service is the documentation he/ she enters 
into the patient’s record. The difference betWeen a denied 
claim and a reimbursed one can be as simple as Whether the 
physician examined nine body systems or ten. Physicians 
are expected to remember and abide by these micro-man 
aging guidelines but typically cannot. 

In order to avoid accidentally billing for too high a level 
of service, many physicians habitually underbill. That is, 
they alWays bill at the loWest level in order to ensure 
compliance With the guidelines and avoid ?nes. This results 
in a huge loss of revenue for physicians, clinics, and 
hospitals, because the difference in price betWeen tWo levels 
of service can be $20 or more. 

Further, the card system suffers from billing latency (or 
“charge lag”) and lost cards. In an inpatient setting, a 
physician may have 35*40 patients Whom the physician 
visits during rounds. For each patient, the physician carries 
a 3"><5" cardioften using different coat pockets as a make 
shift ?ling system4on Which to record the category and 
level of service the physician performs each day. 
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2 
The physicians have a habit of holding onto the paper 

cards for too long. They typically Wait until patients are 
discharged (maybe after Weeklong stays), and then actually 
submit the cards to the billing department at the end of that 
month. This long delay betWeen the time of service and the 
time of billing card submission is knoWn as “charge lag,” 
and can average thirty-six days at many hospitals. That is a 
long period of time for a large amount of money to remain 
in the insurance companies’ colfers rather than the hospi 
tal’s. Of course, this assumes the physician has not already 
lost the card, in Which case the charge is never submitted. 

Lost charges from failure to enter information on cards are 
much like lost cards. Again, records of services and proce 
dures performed do not reach billing personnel. In this case, 
it is simply because physicians have demanding schedules 
and it is often too inconvenient, dif?cult, or time-consuming 
to record billable events. When the appropriate form or chart 
is not easily available, many physicians Will try to memorize 
What they’ve done and Write it doWn later. 

In summary, the existing paper-based billing card system 
has severe problems: 

Overbilling: Billing for too high a level of service means no 
reimbursement, possible ?nes, and Wasted time re-subrnitting the 
insurance claim at a loWer service level. 
Underbilling: Billing for too low a level of service, While ensuring 
compliance With official billing regulations, means losses at least $20 per 
patient per visit. 
Late and lost cards: Reimbursement is unnecessarily delayed or does not 
occur. 

Lost charges: Some billable events are never recorded. 

SUMMARY OF THE INVENTION 

The present invention relates to an apparatus for auto 
mating information processing and synchronizing informa 
tion Which is particularly suited to physician billing. The 
present invention solves the problems With existing paper 
based billing card systems. The apparatus includes a hand 
held processing device to distribute information to an indi 
vidual, collect information from individuals and manage 
information for individuals. 
The electronic handheld processing device of the present 

invention Which can be used With a system for automating 
the billing process includes patient related information, 
billing codes and guidelines. The device further has an 
interface to enable physicians to input billing and diagnosis 
information and an interface to communicate With an infor 
mation system to send and receive updated information. 

In a preferred embodiment, the patient information in the 
device can be sorted by different categories such as patient 
location. Billing code guideline changes can be ?agged by 
an alarm to Warn the physicians to check neW updated 
guidelines. Further, billing code, medical procedures, evalu 
ation and diagnosis menus are tailored to each physician. 

In accordance With another aspect of the invention a bar 
code scanner is included in the handheld device. This 
scanner can be used for patient identi?cation purposes as an 
alternative to picking from a list. 

In accordance With another aspect of the present inven 
tion, a method for automating the billing process for phy 
sicians using an electronic handheld processing device 
includes displaying patient demographic information on a 
screen of the handheld processing device, displaying billing 
codes and guideline information on another screen, selecting 
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the required patient and billing information once the patient 
has been examined and outputting billing code data to an 
interface device for distributing the billing code data to 
information systems for further processing to provide medi 
cal bills. 

In another preferred embodiment, a list of patients to be 
seen on a particular day is displayed on the screen of the 
handheld processing device. Further, a list of patient loca 
tions in the hospital is also displayed on the screen of the 
handheld processing device. The physician enters a billing 
code selection corresponding to a patient examined. 

In accordance With another aspect of the invention, a 
method for automating information processing includes 
electronically storing information in the handheld process 
ing devices, indexing information by particular categories 
such as diagnosis, receiving updates of information and 
refreshing electronically stored information for easy access 
by a user. 

The apparatus of the present invention has many appli 
cations, in the healthcare ?eld, are in the legal ?eld, in the 
?nancial ?eld to name a feW. For example, for the legal 
services, the present invention can assist automating the 
billing systems used by attorneys. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing and other objects, features and advantages 
of the invention Will be apparent from the folloWing more 
particular description of preferred embodiments of the 
invention, as illustrated in the accompanying draWings in 
Which like reference characters refer to the same parts 
throughout the different vieWs. The drawings are not nec 
essarily to scale, emphasis instead being placed upon illus 
trating the principles of the invention. 

FIG. 1 is a schematic illustration of the system for 
automating billing reimbursement in accordance With the 
present invention. 

FIG. 2 is a vieW of a passWord screen as displayed on a 
handheld processing device. 

FIG. 3 is a vieW of a select patient screen as displayed on 
a handheld processing device. 

FIGS. 4Ai4C are vieWs of different menus available from 
the select patient screen as displayed on a handheld pro 
cessing device. 

FIGS. 5Ai5D are vieWs of the neW patient screen as 
displayed on a handheld processing device. 

FIGS. 6Ai6B are vieWs of the remove patient screen as 
displayed on a handheld processing device. 

FIGS. 7Ai7G are vieWs of the billing card screen as 
displayed on a handheld processing device. 

FIG. 8 is a vieW of the patient information screen as 
displayed on a handheld processing device. 

FIG. 9 is a vieW of the guidelines screen as displayed on 
a handheld processing device. 

FIGS. 10A*10D are vieWs of the notes screen as dis 
played on a handheld processing device. 

FIG. 11 is a block diagram illustrating the data structure 
in accordance With the system for automating billing reim 
bursement. 

FIG. 12 is a block diagram illustrating the relationship 
betWeen a table and a template in accordance With the 
database structure of the system for automating billing 
reimbursement. 

FIG. 13 is a block diagram illustrating the relationship 
betWeen a shadoW record and a source in accordance With 
the database structure of the system for automating billing 
reimbursement. 
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FIG. 14 is an exemplary ?oW chart illustrating the auto 

matic billing reimbursement in accordance With the present 
invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

The present invention relates to an apparatus for auto 
mating information processing and synchronizing informa 
tion. This apparatus is particularly suited to physicians Who 
traditionally carry 3"><5" cards While visiting patients and 
enter diagnosis and billing information on the cards to 
determine the amount to be charged. The present invention 
system Which includes a handheld processing device 
replaces the 3"><5" cards and enables physicians to electroni 
cally enter the billing information, and to have access to 
current patient demographic information, billing codes, and 
billing guidelines. The physicians can sort the patient infor 
mation by categories, such as patient location, to increase 
their ef?ciency. 
The billing information as input by the physician is then 

doWnloaded to a synchronizing server via an interface 
device. The synchronizing server stores data and updates 
from the handheld processing device and forWards the 
information to an information system such as a hospital 
information system. The synchronizing server also stores 
data and updates from the information system for distribu 
tion to the handheld processing device. The synchronizing 
server ef?ciently distributes charges and updates betWeen 
the handheld processing device and the information system 
enabling an automatic billing reimbursement system. 

FIG. 1 illustrates a preferred embodiment of the system 10 
for automating billing reimbursement in accordance With the 
present invention. The handheld processing devices 12 can 
be olf-the-shelf devices that each physician can con?gure 
and use as a personal unit. For example, the 3Com Palm 
Pilot 3, 3Com Palm III, IBM Workpad and Symbol SPT 
1500, 1700 can be used. 
The distributed handheld processing devices 12 are inter 

faced With the system 10, via interface devices 14 such as a 
cradle 16, a personal computer 18, or a Wireless transceiver 
20. These interface devices are placed throughout the hos 
pital to alloW doctors to transfer information at convenient 
locations. The interface devices 14, such as the cradles 16, 
require an Ethernet drop and alternating current (AC) poWer 
and convert from serial to transmission control protocol/ 
internet protocol (TCP/IP). The users can also transfer 
information from their handheld processing devices using 
their oWn desktop machines 18. 

Information from the interface devices 14 is then sent to 
and from a multi-threaded server 22. The information from 
the multi-threaded server 22 is transferred to and from a 
synchronizing server 24 via TCP/IP. 

The synchronizing server 24 processes information and 
sends it to appropriate locations. The synchronizing server 
communicates via HTTP With a administrative broWser 26 
and the multi-threaded server 22 and With appropriate lan 
guage to the hospital information system 28. Included in the 
synchronizing server 24 are database translators (dbx) 30 to 
communicate With the hospital information system 28. The 
synchronizing server maintains a local database of relevant 
patient information 32, current guidelines 34 and doctor 
preferences 36. 

Referring to FIG. 2, the interface of the handheld pro 
cessing device 12 is straightforWard. The user can interact 
With the handheld processing device 12 With a stylus that has 



US 7,110,955 B1 
5 

a polished end. Using the stylus the user can “tap” on the 
pressure-sensitive screen, Which is analogous to using a pen. 

The pressure-sensitive screen on the handheld processing 
device is divided into tWo sections. The upper, larger part 40 
has an LCD background Where the handheld processing 
device displays information. The silk-screened loWer section 
42 of the screen is also pressure sensitive, but does not 
display. 

In the bottom left of the silk-screened portion of the 
screen is the menu button. Tapping this menu button brings 
up a menu at the top of the screen, similar to menus found 
on desktop machines. 
Many interactions With the handheld processing device 

require the use of pick lists. Pick lists have a label next to a 
triangle associated With the list. Tapping the triangle opens 
a list of items to choose from. Once the user taps on a 
selection, it Will then appear next to the triangle. To change 
the user’s selection, the user needs to tap the triangle again 
and reselect. 

Most of the interaction the user has With the handheld 
processing device is by tapping. HoWever, there may be 
times When the user needs to input text. There are tWo Ways 
of inputting text and/or numerical information into the 
handheld processing device 12: tapping on the on-screen 
keyboard or using Gra?iti. Gra?‘iti is a styliZed alphabet 
Where letters are represented by a single pen-stroke. The 
user enters characters in the silk-screened area, for example, 
letters on the left and numbers on the right. 

There are tWo Ways to access the keyboard. In the 
silk-screened region 42 of the device there are tWo ?gures, 
“abc” 44 and “123,” 46 in the bottom corners of the Graf?ti 
input area. These buttons open the keyboard. Additionally, 
the user can use the menu system to bring up the keyboard. 
Note, that the handheld processing devices 12 have the 
ability to sWitch betWeen a text keyboard, numeric keypad, 
and international letters. Alternatively, the user can use 
Graf?ti. Choosing Graf?ti from the Edit menu brings up a 
menu describing the pen-strokes associated With each letter. 

While many handheld processing devices users ?nd Graf 
?ti greatly enhances their use of the handheld processing 
device, it is not necessary in order to use the device for 
automating billing reimbursement in accordance With the 
present invention. 

Further in FIG. 2, a vieW of the passWord screen 48 as 
displayed on a handheld processing device 12 is illustrated. 
The PassWord Screen unlocks the application. The user must 
enter a passWord once a day. The user is prompted for the 
passWord the ?rst time the program is used on any given day. 

To use the screen, the user enters the passWord using the 
numeric keypad. The “Enter” button is tapped When the user 
is ?nished. If the user has forgotten the passWord, the user 
can inform the administrative of?ce to have it changed. If the 
user has changed the passWord since docking last, the user 
Will need to dock the handheld processing device 12 in an 
interface device 14 before the neW passWord is provided. 
The operation of docking connects the handheld processing 
device, for example, to the hospital computer netWork, using 
the interface device. Docking transfers data from the hand 
held processing device into the hospital’s computer system 
and updates the database on the device to re?ect neW 
guidelines, ?le patients’ demographic information, or pass 
Word changes. 

The “Enter” button is pushed When the user has ?nished 
typing the passWord and is ready to enter the application. 
Tapping the “Clear” button 50 Will clear the entry area. 

Referring to FIG. 3, a vieW of the Select Patient Screen 52 
as displayed on a handheld processing device 12 is illus 
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6 
trated. The Select Patient Screen provides an overvieW of all 
the patients stored in the database. The list shoWs patient 
names, locations, and Whether or not each patient has been 
seen that day. An “x” Will appear in the “Seen” column if a 
billing code has been entered for the current day. It can be 
sorted by any of these criteria. 
To use the Select Patient Screen 52, the user goes to the 

Billing Card Screen and taps the patient’s roW in the table. 
If there are more patients than can ?t on the screen at one 

time, the user can scan through the list by either using the 
physical arroW buttons on the device or by using the 
scrollbar at the right-hand side of the screen. To sort the 
patients, the user taps the category title at the top of the 
column. For example, to sort by location, the user taps the 
“Loc” button 54 at the top of the location column. Sorting 
on the same location tWice in a roW reverses the order of the 
sort. An underline under the sort title indicates the current 
sort status. In FIG. 3 the patient list has been sorted by name. 
To add a neW patient, the user taps the “Add Patient” button 
56 in the bottom left of the screen. This takes the user to the 
NeW Patient Screen. 

Referring to FIGS. 4Ai4C, vieWs of different menus for 
the Select Patient Screen as displayed on the handheld 
processing device are illustrated. Under options in the Menu 
system is the choice “About Billing Card” 58. This lists the 
version number, information on contacting VIRTMEDTM, as 
Well as other information about the program. Also under the 
Options menu is the choice “Change PassWord.” To change 
the user’s passWord, the user is prompted to enter both the 
old passWord 60 and a neW one 62. 

If the user Wants to change the location sorting order, the 
administrative browser at the interface device needs to be 
apprised. Once the administrative broWser has the user’s 
preferred order, the user’s preferences are updated the next 
time the user docks. 

Referring to FIGS. 5Ai5D, vieWs of the NeW Patient 
Screen 64 as displayed on the handheld processing device 12 
are illustrated. Once the user has tapped the “Add Patient” 
button in the Select Patient Screen, the NeW Patient Screen 
appears. The NeW Patient Screen as shoWn in FIG. 5A 
alloWs the doctor to enter neW patients directly on the 
handheld processing device. 

Using the NeW Patient Screen, the user can enter the 
Account Number for a neW patient Who is not already in the 
handheld processing device 12. Using the numeric keypad, 
the user enters the nine-digit Patient Account Number. The 
“Done” 66 button is tapped When the user is ?nished and 
returns to the Select Patient Screen. 

Initially the only information on the neW patient Will be 
the Patient Account Number just entered. The rest of the 
patient’s demographic information Will be automatically 
entered into the user’s handheld processing device the next 
time the handheld device 12 is docked on an interface device 
14. Altemately, the user can enter the patient’s name and 
location using the buttons. 
As an example, the Patient Account Number, must be nine 

digits long. If the user tries to enter a patient number that is 
not nine digits long, there Will be an error message as shoWn 
in FIG. 5B. 
The “cancel” button 68 is tapped to sWitch back to the 

Select Patient Screen 52 Without entering a neW patient. 
Tapping the “Clear” button clears the entry area. The “Done” 
button 66 sWitches back to the Selected Patient Screen. If the 
name Was not entered, the neW patient Will be listed by 
number rather than name. Tapping the “Name” button 70 
opens the Change Patient Name dialog box. The “Location” 
72 opens the Patient Location dialog box. 














